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Introduction

Hurricane Isaac affected central Gulf Coast August 28™-315¢,
2012

Very slow moving
Storm surge and heavy rainfall impacts
Numerous flood crests of moderate and major severity

A few new records
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- Qutline
Storm Timeline
e Pre-Landfall

e Landfall
e Post-Landfall

Storm surveys
Follow-up Analyses
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Hurricane Isaac: Pre-Landfall
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Pre-lsaac Forecasts

The cone cont
he size of the storm. Hazardous cohd

Tropical Depression Nine
Twesday August21, 2012

5 AM EDT Advisary 1

NWS National Hurricane Center

ns the probable path of the storm cent it does not show
ns can occur ou e of the cone.

Current Information: @
Center Location 15.2 N 51.2 W
Max Sustained Wind 35 mph
Movement W at 20 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

3 3973 mph H 74110 mph M = 110mph

Potential Track Area:
&Dayl—s (€ Dayds

Watches:

Hurricane Trop.Storm

Warnings:

- Hurricane - Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Tuesday, August

21 4AM CDT
* T.D. 9 forms
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Tropical Storm Isaac
Wednesday August 22, 2012

5 AM EDT Advisory 5

NWS National Hurricane Center

he cone contains the probable path of the storm center but does not show
size of the storm. Hazardous conditions can occur outside of the cone.

Current Information: @&

Center Location 15.5 N 573 W
Max Sustained Wind 45 mph

Movement W at 18 mph

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

3 3973 mph H 74110 mph M = 110mph
Potential Track Area: Watches: Warnings:
& Day 13 €2 Day45 Hurricane Trop.Storm I Hurricane I Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Wednesday,
August 22

4AM CDT

» Upgraded to T.S.
as of 4PM CDT
Tuesday



: The cone contains the probable path of the storm center but does not show
e size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm Isaac
Thursday August 23, 2012

5 AM EDT Advisory 9

NWS National Hurricane Center

Current Information: @
Center Location 15.3 N 4.0 W
Max Sustained Wind 40 mph
Movement W at 12 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

3 3973 mph H 74110 mph M = 110mph

Potential Track Area:
&Dayl—s (€ Dayds

Watches:

Hurricane Trop.Storm

Warnings:

- Hurricane - Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Thursday, August
23 4AM CDT



e: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm Isaac
Friday August 24, 2012

5 AM EDT Advisory 13

NWS National Hurricane Center

Current Information: @&
Center Location 16.1 N 70.0 W
Max Sustained Wind 45 mph
Movement Wat 15 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

5 3973 mph H 74-110 mph M = 110mph

Potential Track Area:

(> Day13 (ZX Day4s

Watches:

Hurricane Trop.Storm

Warnings:
I Hurricane [N Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Friday, August 24
4AM CDT
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: The cone contains the probable path of the storm center but does not show
e size of the storm. Hazardous conditions can occur outside of the cone.

* Saturday, August
25 4AM CDT

Tropical Storm Isaac Current Information: @ Forecast Positions:
Saturday August 25, 2012 Center Location 19.0 N 73.3 W @ Tropical Cyclone () Post-Tropical
5 AM EDT Adviisery 17 Max Sustained Wind 60 mph Sustained Winds: D <39 mph
NWS National Hurricane Center Movement NWW at 14 mph S 39-73 mph H 74-110 mph M = 110mph
Potential Track Area: Watches: Warnings:
& Day 13 €2 Day45 Hurricane Trop.Storm - Hurricane - Trop.Storm
. )
April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast



The cone contains the probable path of the storm cent
he size of the storm. Hazardous conditions can oceur ou

Tropical Storm Isaac
Surday August 26, 2012

5 AM EDT Advésory 21

NWS National Hurricane Center

it does not show
e of the cone.

Current Information: @& Forecast Positions:
Center Location 23.1 N 79.0 W @ Tropical Cyclone () Post-Tropical

Max Sustained Wind 85 mph Sustained Winds: D <39 mph
Movement NW at 18 mph

3 3973 mph H 74110 mph M = 110mph
Potential Track Area: Watches: Warnings:
& Day 13 €2 Day45 Hurricane Trop.Storm I Hurricane I Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Sunday, August
26 4AM CDT
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: The cone contains the probable path of the storm center but does not show
e size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm Isaac
Monday Angust27, 2012

5 AM EDT Advisary 25

NWS National Hurricane Center

Current Information: @
Center Location 25.2 N 84.2 W
Max Sustained Wind 65 mph
Movement WNW at 14 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

3 3973 mph H 74110 mph M = 110mph

Potential Track Area:
&Dayl—s (€ Dayds

Watches:

Hurricane Trop.Storm

Warnings:

- Hurricane - Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Monday, August
27 4AM CDT



e: The cone contains the probable path of the storm center but does not show

the size of the storm. Hazardous coh

Tropical Storm Isaac
Tuesday August28, 2012
FAM CDT Achisory 29

NWS National Hurricane Center

Current Information: @
Center Location27.5 N 88.1 W
Max Sustained Wind 70 mph
Movement N at 12 mph

ns can occur outside of the cone.

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

S 3973 mph H 74-110 mph M = 110mph

Potential Track Area:
&Da}ﬂ—s =< Dayds

Watches:

Hurricane Trop.Storm

Warnings:
- Hurricane - Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Tuesday, August
28 4AM CDT




: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Hurricane Isaac Current Information: @& Forecast Positions:

Tuesday Awgust 28, 2012 Center Location 28.7 N 892 W @ Tropical Cyclone (O Post-Tropical

4 PM CDT Advisory 31 Max Sustained Wind 80 mph Sustained Winds: D <39 mph

NWS MNational Hurricane Center Movement NW at 8 mph S 39-73mph H 74-110 mph M = 110mph
Potential Track Area: Watches: Warnings:

& Day 13 €€ Day4a5 Hurricane Trop.Storm I Hurricane I Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Tuesday, August
28 4PM CDT

» Upgraded to

hurricane as of
1PM Tuesday

e First landfall

13



: The cone contains the probable path of the storm cent ut does not show
he size of the storm. Hazardous conditions can occur outside of the cone.

Hurricane Isaac Current Information: @& Forecast Positions:

Wednesday Augest 29, 2012 Center Location 29.2 N 905 W @ Tropical Cyclone (O Post-Tropical
4AM CDT Adhisory 33 Max Sustained Wind 80 mph Sustained Winds: D <39 mph

NWS MNational Hurricane Center Movement WNW at 8 mph S 39-73mph H 74-110 mph M = 110mph
Potential Track Area: Watches: Warnings:

& Day 13 €€ Day4a5 Hurricane Trop.Storm I Hurricane I Trop.Storm

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* Wednesday,
August 29 4AM
CDT

* Second landfall
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: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

* Thursday, August
30 4AM CDT

* Downgraded to
T.S. as of 2PM
Wednesday

Tropical Storm Isaac
Thursday August 30, 2012
FAM CDT Advisory 37

NWS MNational Hurricane Center

Current Information: @&
Center Location 309 N 916 W
Max Sustained Wind 45 mph
Movement NW at 8 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

S 3973 mph H 74110 mph M = 110mph
Potential Track Area: Watches: Warnings:
& Day 13 €€ Day4a5 Hurricane Trop.Storm - Hurricane - Trop.Storm

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast
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Pre-lsaac Forecasts

Center of
track
forecasts
from Aug

23-29
[ state boundaries
Q' Best Track points CompaFEd

= Bost Track line

Track Forecasts With final

Aug 23 =

e NHC “best
Aug 26 ”

—Aug 27 traCk

—Aug 28
Aug 29

e . \ - -
- ¥
¥ . N

O e Miles

*Advisories 10 through 324
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- Pre-lsaac Forecasts
i :

e Consensus of
forecast cones
Aug 23-29

0 40 80 le0 240 320
e e Miles

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 17



- Pre-lsaac Forecasts

* 5-day rainfall
(QPF) forecast

* Issued Friday,
August 24 7AM

—
Ty

» Highlights
Florida landfall

Mg\ ° <o.5inacross
= @, coastal LA/MS
OTRIN a

25 VALID:I2Z FRIAU
10 THRU:13Z WED A
FORECASTER: RAU
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- Pre-lsaac Forecasts

v * 5-day rainfall
' (QPF) forecast

* Issued Saturday,
August 25" 7AM

* Increased totals

® ~0.01Nn across
coastal LA/MS

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 19
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- Pre-lsaac Forecasts

y * 5-day rainfall
(QPF) forecast

* Issued Sunday,
August 26" 7AM

* Increased totals

* Higher amounts
now into coastal

MS with sharp
gradient

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 20



. 5-day rainfall
(QPF) forecast

* Issued Monday,

August 271" 7AM
* Very high
maxima just
offshore, with
> >15.0in forecasted
@, M5
o1 BOCHARIAVERERE #e” "5 e Sharp gradient

into LA

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 21



¥ ° 5-day rainfall
(QPF) forecast

* Issued Tuesday,
August 28" 7AM

* Slight westward
adjustment

* Final forecast
before heavy rain
bands begin
impacting coast

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 22
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Pre-lsaac Forecasts

Forecast track became much closer to observed landfall by
evening August 27"

Once track forecast was more accurate, storm surge
forecast accuracy also improved

e Official forecasts indicated up to gft storm tide in Lake
Pontchartrain and Lake Borgne by late August 27"

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 23



Pre-lsaac Forecasts

First bands of Isaac reached coast by August 28

Official storm tide forecasts for Lake Borgne now 10-12ft
Northern Lake Pontchartrain now nearing 1oft
Southern Lake Pontchartrain now nearing 10ft

Experimental ADCIRC runs indicated areas outside federal
hurricane protection levees (Braithwaite, La Place)
flooding (midday Aug 28 model runs)

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 24



Hurricane Isaac: Landfall

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 25



Isaac Landfall

Significant flood impacts observed across numerous
counties/parishes during and right after landfall

Major flooding forecasted for several rivers due to rainfall

Loss of some manual gauge readings due to high water
levels

Some areas farther (waterway distance) from the coast took
several days to crest and recede from surge

Surge evident on Mississippi River as far upstream as Red
River Landing (~300 river miles).

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 26



Isaac Landfall
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Hurricane Isaac: Post-Landfall

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 28



e

Post-Isaac Timeline

September 5"-8t 2012: The National Weather Service
(NWS) Lower Mississippi River Forecast Center (LMRFC)
coordinated flood survey teams

e Document impacts

e Discuss forecast services with customers/partners

e Surveys occurred from September 5t"-8t 2012
September-December, 2012: Survey note compilation and
analysis

e Summarizing notes

e Addressing concerns and action items

e GIS analysis

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 29



e

Post-Isaac Timeline

January 2013: Report delivered to New Orleans Weather
Forecast Office (WFO)

e Summary compiled into 9o+ page report including 5 appendeces
e Findings, lessons learned, future action items

January 2013: New Orleans rain gauge site visit
June 2013: Finalized coordination of crests with USGS

September 2013: Collaboration with Sewerage and Water
Board of New Orleans (SWBNO)

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 30



Hurricane Isaac: Post-Landfall
Flood Surveys

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 31
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PoSt-Isaac Flood Surveys

Survey Team:

e Dr. Suzanne Van Cooten, Hydrologist-in-Charge, NWS Lower
Mississippi River Forecast Center

e Jeffrey Graschel, Service Coordination Hydrologist, NWS
Lower Mississippi River Forecast Center

e Katelyn Costanza, Senior Hydrologist, NWS Lower
Mississippi River Forecast Center

e W. Scott Lincoln, Hydrologist, NWS Lower Mississippi River
Forecast Center

e David Schlotzhauer, Hydrologist, NWS Lower Mississippi
River Forecast Center

e Jonathan Brazzell, Service Hydrologist, NWS Lake Charles
e Roger McNeil, Service Hydrologist, NWS Birmingham
e Marty Pope, Service Hydrologist, NWS Jackson

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 32



Post-Isaac Flood Surveys

Several different survey team members means several
different note-takers

Different formats, different observations deemed
important

Different handwriting

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast
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- Post-lsaac Flood Surveys
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* Post-Isaac Flood Surveys

What to do with all of this different information?

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast
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Post-lIsaac Flood Surveys

Digitize it and plop it on a map, of course!
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Post-lIsaac Flood Surveys

This leads to a nearly year long period of:

Compiling notes and mapped locations into a survey report

Analyzing data
Answering questions raised by the survey
Compiling recommendations for improving our service

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 38



Flood Survey Report Summary
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Isaac’s Flood Impacts to the LA/MS Gulf Coast

Sept 5th

* Wolf

Sept 6th

e  Wolf River

* Tchoutacabouffa

e Biloxi

* Escatawpa

* Tangipahoa

* E./W. Hobolochitto
Sept 7th

e Wolf River

* Tangipahoa

* E./W. Hobolochitto
* Pearl

Sept 8th

* Tangipahoa
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Flood Survey Report Summary

‘~

Wolf @ M525

Crane Creek @ Crane Creek Rd.

Mlles

LA

Wolf @ Sll\.rer Run Rd.

Murder Creek @ Silver Run Rd.
\ Wolf @ MCNEI" IWn.l"I::Herlrw,.lr Rd.
Wolf @ Cable Bridge Rd
Wnlf @ Bells Ferr'\.lr Rd

\\7

Wolf @ US53

-y

i

) state boundaries
CJUMRFC basins

_ Major Rivers

h—

il

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

Wolf River

Surveys Sept 5-7th
I-59 flooded

New record at MS26
bridge

Many bridges over-
topped

New record at Cable
Bridge Rd

[-10 threatened

Numerous homes
flooded near Bells
Ferry Rd

Bells Ferry Rd crest?



Silver Run Rd (left). Scouring on road surface.
Cable Bridge Rd (below). Flattened trees/brush.

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 4



Flood Survey Report Summary

Wolf River

Conducted interviews with
numerous residents near staff
gauge.

* Many comparisons to 1995 flood

e Several anecdotes of water a few
inches higher than 1995

High water mark location * Some anecdotes suggesting
near Bells Ferry Rd (above) discrepancy with gauge datum

* Numerous surveyed elevations
and estimate water levels

* Two very clear high water marks
near staff gauge

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 42



Flood Survey Report Summary

Wolf River

(Questions remain...

* What is the crest for Wolf @ Bells
Ferry Rd?

e What'’s the datum of the staff
gauge?

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 43



April 2014
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Isaac’s Flood Impacts to the LA/MS Gulf Coast

Flood Survey Report Summary

High water
mark surveyed
to staff gauge

High water
mark across
road used for
QC

High water
marks of 15.9ft
and 16.1ft
(referenced to
the gauge)
surveyed

44



Flod Survey Report Summary

iy Bells Ferry
@ Rd high

water marks

hy discrepency between USGS and others? SOURCE

Will address later.
| USGS

NWS/Survey

Public (Low
Confidence)

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast



Flood Survey Report Summary

0 15 3

O ey Miles

™

Tuxachanie Creek @ Old MS15

Tchoutacabouffa @ Lamey Bridge Rd. |

) state boundaries
CJUMRFC basins

_ Major Rivers

Tehoutacabouffa @_MSlE

il

6 9 12

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

Tchoutacabouffa
River

* Survey Sept 6

* Cut-bank scouring

* Lamey Bridge Rd
threatened

* A few homes
possibly flooded

* Lamey Bridge Rd
crest?



~ Flood Survey Report Summary

April 2014

i Tchoutacabouffa River

3 Lamey Bridge Rd (Left).

Resident indicates to survey team
the crest behind the Riverbend
Cove Apartments.

Isaac’s Flood Impacts to the LA/MS Gulf Coast
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Why discrepency between sides of the river?
Will be addressed later.

s &

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

High water
mark surveyed
to staff gauge

High water
anecdote on
dock across river

used for QC

High water
marks of 16.5ft
and 14.4ft
(referenced to
the gauge)
surveyed



Flood Survey Report Summary

@ 0 1.252.5 5 7.5

Biloxi @ U549

Bilexi @ Three Rivers Rd.

C)state boundaries
CMRFC basins

_ Major Rivers

il
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Isaac’s Flood Impacts to the LA/MS Gulf Coast

Biloxi River

* Surveys Sept 6th

* MS605 flooded
(official hurricane
evacuation route)

e A few residences
possibly flooded

49



Flood Survey Report Summary

Escatawpa @ |-10

Jackson Creek @ Presley's Outing Rd.

Franklin Creek @ Forts Lake Rd.

4

) state boundaries
CJUMRFC basins

_ Major Rivers

il

April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

Escatawpa River

* Survey Sept 6

* Campground
threatened

* Numerous homes

flooded

50



Flood Survey Report Summary

Escatawpa River

Resident near [-10 gauge recorded water levels
near his home at frequent intervals. Anecdote
matched almost perfectly to gauge readings.

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 51
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Flood Survey Report Summary

Tangipahoa River

Tangipahoa @ Lake Tangipahoa

> Little Tangipahoa @ M543

* Surveys Sept 6-8t"
* Lake Tangipahoa
dam threatened

e Numerous

V // residences flooded,
Tangipahoa @ LA16 bOth from river and
// z surge

* Numerous high
) 5tate boundaries Water marl{s

basins 1
L e ¢ = i between gauging
, stations

% Kﬂ 2.5\5 10 15 20
Miles Id

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 52

Tangipahoa @ US150
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Flood Survey Report Summary

E./W. Hobolochitto
Creeks
Surveys Sept 6-7t
High water at two
West Hobolochitto @ Henlew}fiéld-McNeill Rd. . high hazard damS
. : Stanfield Creek @ Anchor Lai'e i
i , \ A few residences
\‘? g flooded downstream
Mill Creek @ Lake ide-a-Way ) Of gaugEd locations
K’gl‘é East Hobolochitto @ 'u’{d' Unio\nﬁ
Ht;huluchittu @ N Beech 5t. = i gzt\ﬂa;el:it;i:id:sries
X “ _ Major Rivers
\Q T
7\
0 15 3 6 9 12
@ Miles
]
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Flood Survey Report Summary

E./W. Hobolochitto Creeks

Water near top of spillway guide channel at
Lake Hide-a-Way (left). Capture from video
by Bruce Devillier.

Flattened brush downstream of
Anchor Lake spillway and
emergency spillway (right).
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Flood Survey Report Summary

/

Bogue Chitto @ US98
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Bogue Chitto @'LA21 ) State boundaries
- ] LMRFC basins
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Bogue Chitto @ L'A10/16/25
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— Major Rivers
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Bogue Chitto River

* A few roads
threatened

* A few residences

flooded
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Flood Survey Report Summary

Black @ Churchwell Rd.

Black @ US49

Little Black @ Rockhill Rel.

?

C)state boundaries
CUMRFC basins

— Major Rivers

Little Black @ Little Black Creek Lake

0 1.753.5 7 10.5 14

4

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast

Black Creek

* Surveys late Sept

e Lake Serene dams
threatened

» Little Black Creek
Lake emergency
spillway utilized

* A few residences

flooded

* Isaac rainfall did not
cause crest as high as
expected based

upon past events.

Will address later.
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Hurricane Isaac: Post-Landfall
Rainfall Analysis
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Rainfall Analysis

During/after storm, high rainfall totals in some areas
was apparent, but some controversy

e Anecdotes of 20+ inches near Pascagoula from private
sources

e One official gauge of 20+ inches in New Orleans area
discounted by NWS local office

Rainfall data available from numerous sources:
e Official rain gauges (point data)
e Radar-only data (gridded data)
e QC-ed radar+gauge data (gridded data)

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 58



Rainfall Analy5|s

Audubon and Slidell .
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* Second official site in New

Orleans area also reported
high rainfall totals, but was
discounted

No major flood issues
reported in New Orleans
during storm

“New Orleans has never
received that rainfall rate and
not had significant flooding”
— common justification.
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Rainfall Analysis

AR LML M S LT Analysis Questions:
Joam) M| od W4 (|
ram | M| M G783 Lio . _
sam |yl M lggaid 3 1. How can we compare different rainfall
o s A | A J57.4R2.95) estimates of different types?
| 10 AM | ) [ [< 57 | m_\,q E
1AM | M > Y/, 2.3 ‘i’M.,‘u 1 2. How can we confirm/discount rainfall
15 EMI] / Fi [y i maxima in New Orleans?
| # (7\ ~
l/ ™ i
~4.8in/1hr
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Rainfall Analysis

1. How can we compare different rainfall estimates of
different types?

Convert point data to gridded data using interpolation.

IDW best for data where minima and maxima are well sampled. Can cause
contour bullseyes. Can create mass.

Spline best for data where minima and maxima need to be interpolated.
Typically has higher interpolation errors than IDW, but not quantified. Can
create mass.

Kriging good for data that is spatially-correlated. Can provide information on
how correlation changes with distance. Can assume measurement and
interpolation uncertainty right at measurement point (nugget). Provides built-
in methods for minimizing creation of mass.
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Rainfall Analysis
Kriging

Semivariogram (left) Interpolation error analysis(right)

Equations that describe how data correlates spatially Removal of each point, comparison of
predicted to actual
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Rainfall Analysis

New analysis question...
1A. How can interpolation “create” mass?

Character of rainfall distribution typically “ramps up” toward maxima. This
effect is somewhat masked by visualizations due to progressive color scales.
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Rainfall Analysis

New analysis question...
1A. How can interpolation “create” mass?

Character of rainfall distribution typically “ramps up” toward maxima. This
effect is somewhat masked by visualizations due to progressive color scales.
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Rainfall Analysis

New analysis question...
1A. How can interpolation “create” mass?

Interpolation works best with Gaussian distribution

Square root transform (square rooting the input data before interpolation) gets
data closer to Gaussian; less “created” mass

Semi-variogram equations in Kriging interpolation - the equations that
describe how data correlates spatially - also reduce this issue

Based upon this reasoning, we chose Kriging for interpolation.

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 65



// |

/

Rainfall Analysis
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Rainfall Analysis
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Rainfall Analysis
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Rainfall Analysis

=—

3 a Lt l’ﬁ'f;

State boundaries

0510+20,30740 =edh

.:’ ;
oy
- 'P_I
@ [ s Miles

e
April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

o NWS Multi-
sensor Best
Estimate

Gridded radar data
from multiple NWS
offices mosaiced,
then bias-corrected o
official gauge
stations



Rainfall Analysis

< ¢«——_| » Radar only
Qs | compared to

NMQ - Best Est. (in)

T multi-sensor
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1-200¢ Radar helpful, but
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Rainfall Analysis

2. How can we confirm/discount rainfall maxima in New
Orleans?

Get additional rainfall data.

WeatherUnderground maintains a Personal Weather Station (PWS) network of
private weather observers.

e Thousands of stations across the country.
e Data available for download online.

AWS/Weather Bug maintains a few stations in the area.

Private rainfall data from survey interviews
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Rainfall Analysis
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Rainfall Analysis
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Rainfall Analysis
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Rainfall Analysis
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Official and
private gauge
stations

Kriging Interpolation

More detail than
official only, but not
as much detail as
radar-based
products.
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April 2014

Isaac’s Flood Impacts to the LA/MS Gulf Coast

* New Orleans:
Ofticial and
private gauge
stations

Several gauges back
up isolated heavy
rainfall maxima in
New Orleans

Sharp gradient...10”
difference in just 2-3
miles
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Rainfall Analysis

o Cumulative and hourly
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Rainfall Analysis

2. How can we confirm/discount rainfall maxima in New
Orleans?

Estimate storm runoff as proxy for minimum basin-averaged rainfall.

In typical watersheds with gauges at outlet point, we can estimate runoff using
a rating curve and the discharge hydrograph.
New Orleans is not a typical watershed

e Runoff does not flow downhill into streams

e Runoff flows into storm drains which have to be pumped into canals, then pumped
into Lake Pontchartrain
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Rainfall Analysis

2. How can we confirm/discount rainfall maxima in New

Orleans?

Estimate storm runoff as proxy for minimum basin-averaged rainfall.

Removing Baseflow from the Hydrograph

nte rate Total Event Flow

Baseflow separation line

Flow —»

Watershed runoff

Time —

©The COMET Program
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Rainfall Analysis

2. How can we confirm/discount rainfall maxima in New
Orleans?

For New Orleans, will have to use pumping logs from Sewerage & Water Board in
combination with pump curves to estimate volume pumped from city.

This remains an area of ongoing analysis.

Removing Baseflow from the Hydrograph

nte rate Total Event Flow

Baseflow separation line

Watershed runoff

Time —

©The COMET Program
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Hurricane Isaac: Post-Landfall
Establishing Crests
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Estblishing Crests

T e Bells Ferry
Rd HWMs

hy discrepency between USGS and others?
Raises question of the staff gauge datum.

SOURCE

USGS
NWS/Survey

Public (Low
Confidence)
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Establishing Crests

Further information from USGS suggests . | Wolf @
that staff gauge is off of NAVD88 by ~o.9ft Tl S L S Ballg Ferry
(0.oft stage = -0.9ft elevation NAVDS88) \ &% Rd HWMs

This is based upon both Isaac flooding and Bl 113X (ft NAVD83)
1995 flood event. 2

SOURCE

USGS
NWS/Survey

Public (Low
Taking into account measurement Confidence)

uncertainty, crest established at 16.oft
stage (15.0ft NAVDS88)

Gauge datum now -1.0ft NAVDS88

L
\; %
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Tchoutacabouffa
@ Lamey Bridge
Rd HWMs

Why discrepency between sides of the river?
Meander bend may be to blame.

s &)

o
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Establishing Crests

Further comparisoﬁ of this event to previous events usingkan | Tchoutacabouffa
upstream gauge and a downstream gauge t @ Lamey Bridge
suggested 14.5ft crest. Hydrograph shape before/after event " Rd HWMs

suggested 14.0-15.0ft crest.

[e® <<= <5

3| Crest established at 14.5ft stage

S

> . =
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Hurricane Isaac: Other Post-Storm
Analyses
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Flood Survey Report Summary

Black Creek

Why the lower crest with
similar rainfall to past events?
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Flood Survey Report Summary

Black Creek
impoundments

2 “® Numerous private ponds/lakes
‘ constructed over decades.

® Effect is holding of sediment and
storm water.
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Conclusions and Final Remarks
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Conclusions and Final Remarks

Hurricane Isaac’s slow movement at landfall set the stage
for storm surge and heavy rainfall impacts to coastal
Louisiana/Mississippi

NWS staff surveyed flood impacts after the storm to
document impacts

Numerous individuals kept close watch on river forecasts
using the NWS’s AHPS

Numerous individuals were aware of their surveyed
elevation and how to correlate to nearby gauges
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Conclusions and Final Remarks

Proper analysis requires putting data in the context of the
big picture

Realtime, in-situ observation networks are essential;
remote-sensed data (such as radar) more uncertain
without ground truth

Post-event analysis can improve with more data

Larger variety of tools/models, used properly, improve
forecasting and analysis

April 2014 Isaac’s Flood Impacts to the LA/MS Gulf Coast 91



Questions/Comments/Complaints?

W. Scott Lincoln

Hydrologist, Cartographer
NWS Lower Mississippi River Forecast Center

scott.lincoln@noaa.gov

Showing off safe procedures
while surveying Isaac flooding.
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